C 23 H17F 6 NOS 2 , triclinic, P1 (no. 2), a = 8.379(3) Å, b = 11.509(2) Å, c = 12.817(3) Å, α = 71.272(3)°, β = 81.342(4)°, γ = 77.553(3)°, V = 1138.7(5) Å 3 , Z = 2, Rgt(F) = 0.0489, wR ref (F 2 ) = 0.1296, T = 296(2) K.
Source of materials
To a stirred solution of 1-(2,5-dimethyl-3-thienyl)-2-[2-methyl-5-(benzaldehyde-4-yl)-3-thenyl)]perfluorocyclopentene [5] (0.24 g; 0.5 mmol) in ethanol (2.5 mL), hydroxylamine hydrochloride (0.035 g; 0.5 mmol) was added and continuously stirred. After refluxing for 5 h, the mixture was cooled to room temperature and concentrated under vacuum. The product was purified by flash chromatography with 
Experimental details
All non-hydrogen atoms were refined anisotropically. The fluorine atoms of the central cyclopentene ring show extensive disorder. A two-site split model was used in the refinement yielding ratios of 0.748(15) : 0.252 (15) for F1/F2 : F1′/F2′, 0.54(2) : 0.46(2) for F3/F4 : F3′/F4′ and 0.748(15) : 0.252 (15) for F5/F6 : F5′/F6′. All H atoms attached to C were fixed geometrically and treated as riding with C-CH = 0.96 Å (methyl) with U iso (H) = 1.2Ueq (thienyl) or U iso (H) = 1.5Ueq (methyl, hydroxy).
Comment
Organic photochromic dyes represent a rapidly expanding area of molecular switches due to their wide applications in optical memory media [6] , photo-and supramolecular chemistry [7] , materials science [8] , optogenetics [9] , and bioimaging [10] . As representative of photochromic compounds, diarylethene derivatives can undergo reversible changes due to high thermal stability [6] , rapid response [6] , and fatigue resistance [11] , and high reactivity in the solid state [12] . On one hand, molecular modification is one of the most important methods to improve the photochromic performance of diarylethenes. Generally, the photochromic characteristics of diarylethenes strongly depend on the functional substituents [13] . Recently we have reported a series of photochromic diarylethenes bearing different substituents, such as trifluoromethyl, fluorine, chlorine, methoxy and methyl. Aryl aldoximes are important reaction ragents that exhibit biological activity. However, photochromic diarylethenes with aldoxime substituents have not hitherto been reported.
On the other hand, most research on photochromic diarylethenes concentrate on their tautomerization between the bistable states in solution or in polymer blends and limited examples show tunable tautomerization in constraint crystal states. The application of fluorescent photo switching molecules would be facilitated in the solid state, in particular in the crystalline state for ease of use. Several photochromic diarylethenes have been reported but reports of their crystal structures remain limited [14] [15] [16] [17] . On the basis of these considerations, we have explored a aldoximecontaining diarylethene 1-(2,5-dimethyl-3-thienyl)-2-[2methyl-5-(benzaldehyde)-3-thienyl]perfluorocyclopentene and investigated its photochromism both in crystalline solids and in solution. The title compound, C 23 H17F 6 NOS 2 , is a new asymmetrical hybrid photochromic diarylethene derivative.
The title molecule adopts a photo-active antiparallel conformation. In the cyclopentene ring, the two thiophene rings are linked by the C7 = C11 double bond [1.340(4) Å]. The two methyl groups are located on opposite sides of the C7 = C11 double bond and this configuration is crucial to allow the compound to exhibit photochromic and photoinduced properties [18] . Upon UV-light irradiation the open-ring isomer of the diarylethene undergoes a 6π-electrocyclization to furnish the closed-ring isomer which can be back-converted upon exposure to visible light. The distance between the two photoreactive C atoms (C5· · · C13) is 3.515 Å. This distance indicates that the crystal can be expected to undergo photochromic reaction to form the closed ring isomer because photochromic reactivity usually appears when the distance between the reactive C atoms is less than 4.2 Å [19, 20] . Upon irradiation with 297 nm light, the color change of the single-crystals from colorless to purple as the ring-closed isomer is observed. When the purple crystals were dissolved in acetonitrile, the acetonitrile solution also showed a purple color, with a band in the visible region centred at 599 nm, accompanied with the formation of the closed-ring isomer. It should be noted that the purple crystals can revert to their initial colorless state upon irradiation with visible light (λ > 500 nm), and the absorption spectrum of an acetonitrile solution prepared from the colourless crystals is the same as that of a solution of the open ring form, with an absorption maximum at 319 nm.
